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Since ancient times, the soybean has been an important constitu- | 
ent of the diet in the Orient. Although it was first brought to the | 
United States some 140 years ago, interest in the soybean as a human 
food has developed in this country mainly during the last ten years. | 
Present world conditions with their food shortages and threats of nu- 
tritional deficiencies have focused general interest on this food for- | 
merly regarded with mild curiosity and interest. 


Where possible shortages of foods of animal origin such as meat 
and dairy products may exist, plant foods are suggested as sources of 
supplementary protein. The cereals and legumes are of particular 
value in this role because of their protein content and the large an- 
nual crops which are yielded. Among the legumes, soybeans constitute 
a rich source of proteins and, even more important, these proteins 
have been demonstrated to be nutritionally superior to most other 
vegetable proteins. The high quality protein of soybeans represents 
their most important contribution to human and animal nutrition. 
In addition, soybeans contain valuable stores of fatty materials and 
fair amounts of essential minerals and vitamins. 


A major factor in delaying the acceptability of soybeans in Ameri- 
can diets has been the probiem of palatability. Until recently, most 
soybeans grown in the United States were field varieties suitable only 
for animal feeds and industrial use. ‘The seeds of these varieties re- 
tained a strong bean flavor and a tough, hard texture when cooked. 
The recent introduction and development of edible garden varieties 
possessing markedly improved flavor and texture are an important 
step forward in the problem of incorporating nutritious soybeans in 
the dietary. —TThe development of a soybean flour for incorporation 
in bread, macaroni and similar products and as an extender for meat 
may provide other acceptable dietary uses for this valuable food. 


Early History of Soybeans: 


The soybean is one of the oldest crops grown, its history dating 
back into antiquity. The earliest known written record of this food 
was in a Chinese treatise on materia medica written by the Emperor 


Shenung almost five thousand years ago (1). 


Early in the nineteenth century a Yankee Clipper ship searching 
the Chinese ports for return cargo, loaded several bags of soybeans 
as a reserve food supply and brought the first importation to America. 
More than one hundred years passed during which some soybeans 
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were raised as botanical curiosities. In 1907, the United States [ 
partment of Agriculture listed 23 varieties of soybeans, most of whid 
had been developed within the Department (2). The list grew ra 
idly, reaching more than 400 varieties by 1913 and well over a thou 
sand by 1925. From over 7000 samples collected from Japan, Chosen, 
Manchuria, China, Formosa, Java, Sumatra and India, more tha 
two thousand types have been grown. Of these, about 100 named vari. 
eties have been perfected and are being grown in the United States (3), 











The earliest use of soybeans in this country, about 1910, was fa 
the production of oil. Since then the seeds have been used primarih 
as a source of oil for various manufacturing purposes, while the see 
meal, after expression of the oil, has been utilized chiefly for anima 
feeds. Through this use of the seed meals, nutritionists became 
aware of the valuable protein qualities of the soybean and the seed 
are now recognized as an important source of high quality protein 
as well as of fat and other nutrients. 































Nutritional Components of the Soybean: int 


Protein—The protein component of the soybean is its most outg an 
standing contribution to the nutritional value of the diet. ‘The prog ‘at 
tein percentage varies widely, being influenced by a number of facton 
such as variety, soil, climate and storage. Values ranging from about 
30 to 50 per cent protein have been reported, 40 per cent representing 
the average. The soybean possesses several types of proteins of whid 
glycinin is the principal protein (4). At least four other protein 
have been isolated from the soybean (5) . 








(Amino Acid Composition) Analysis of mixed soybean proteins and 
of the main protein, glycinin, indicates that some variation exist 
among different varieties of beans with respect to amino acid content. 
In general soybean protein is a good source of the essential amino 
acids and therefore is rated as one of the biologically adequate proteins 
The amino acid composition of glycinin compares favorably with that 
of casein, the principal protein of milk (6) . ‘The following are average 
values for the amino acids in soybean glycinin (8) : 


Tastt 1. AMINO ACID COMPOSITION OF GLYCININ 
Per cent Nonessential Amino Acids 
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(Nutritive Value) ‘he adequacy of soy protein as evidenced by the 


fr amino acid composition has been confirmed by the biological re- 
‘rap, sponse of laboratory animals receiving soybean meal as the sole source 
hou of dietary protein. During the course of such studies, the interesting 
osenfy fact was revealed that heat treatment has a marked effect on the ulti- 
tha mate protein value of soybeans. 

Vat This was observed as early as 1917 by Osborne and Mendel (9) . 
(3 They found that raw soybean meal combined with “protein-free 
$ fog milk.” starch, butterfat and lard would not support growth in rats. 


The same mixture containing heated soybean meal permitted normal 
growth. The protein adequacy of cooked soybean meal was confirmed 
during the same year by Daniels and Nichols (10). About fifteen 
years later other investigators found that the addition of cystine to 
the diet resulted in a marked improvement in the food value of raw 
soybeans and concluded that the poor quality of raw soy protein was 
due to a deficiency of the amino acid, cystine (11, 12). 


B25 2 2 2. 


The final explanation was established in 1936 as a result of an 
interesting series of experiments conducted by Hayward, Steenbock 
outé and Bohstedt (13, 14) . They found that although cystine supplemen- 
prog tation improved the quality of raw soybeans, it had little or no sup- 
tong plementary effect on the heated protein. Further, since the digesti- 
youl bility of the two soybean preparations was practically identical, they 
ting concluded that heat treatment improved the availability of the sul- 
rich fur-containing amino acids (such as cystine and methionine) . Later 
ein’ investigators have confirmed these findings (15). Johnson (16) e¢ al 
added another interesting facet to the picture through their finding 
that the actual absorption of sulfur by rats fed raw and cooked soy 
protein is the same, but that the retention of sulfur by the animais 
is much greater with the cooked soy protein. 


and 


ent. 
ino Another interesting, but as yet unexplained, observation is the 


ing@ discrepancy between the protein efficiency (gain in weight per gram 
hat’ Of protein eaten) and the biological value of raw soy protein. While 
agey the protein efficiency for raw soybeans, for example, is essentially 
zero, the biological value (as expressed by nitrogen retention) is 
relatively high. In fact, the biological value of raw soybean protein 
is slightly higher than that of patent flour proteins, yet the protein 
efficiency of the flour is superior. ‘This inconsistency indicates that 
biological availability does not completely explain the lower nutritive 
value of raw soybeans as indicated by protein efficiency values. 


ae ee ee ee 
og 


(Digestibility) Animal tests indicate that the proteins of soybean 
products (raw beans, heated beans, soybean meal, soybean milk) are 
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less completely digested than are the proteins of meat, milk or egy, 
Raw and heated soybean proteins are about 81 and 85 per cent dige, 
tible, respectively, as compared with the proteins of whole egg, whok 
milk, casein, patent flour, whole wheat, and navy beans which hay 
average digestibilities, in the order listed, of 97.9, 95-0, 99.7, 91.4 
85.0 and 76.0 per cent. 


The nutritive value of heated soybean protein compares ven 
favorably with that of other common protein sources (Table 2). 4 
well-prepared soybean flour or oil meal is approximately equivalent 
in nutritive value to the milk protein, casein, although somewhat 
inferior to the proteins of whole milk, meat and eggs. 


TABLE 2 


PROTEIN EFFICIENCIES AND BIOLOGICAL VALUES OF A 
NUMBER OF PROTEINS*® (8) 
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Protein efficiency ........ 18 3.0 2.9 1.7 1.00 1.27 eee 1.9 2.0 
Biological value .......... 64 79 85 63 52 ta ced ae 





*Protein efficiency is the grams gain in wae divided by the grams of protein 
eaten, and the biological value is the per cent of absorbed protein retained. The 
figures are averages of results from different laboratories. 


Fat and Carbohydrate: ‘The fat and carbohydrate contents of soy- 
beans are of secondary importance nutritionally. Dried soybeans con- 
tain about 18 per cent fat, more than half of which is the essential 
fatty acid, linoleic acid. Several phospholipids are present, notably 
lecithin and cephalin. The former is of particular value because of 
its choline content. 


Carbohydrates constitute about 30% of the dried bean. Sucrose 
is one of the most important, available carbohydrates in soybeans; 
there is very little starch and considerable quantities of undigestible 
polysaccharides. 


One hundred grams of dried whole beans provides about 350 
calories; a corresponding portion of the green beans, about 130 calories. 


Minerals: Soybeans have a higher mineral content than many com- 
mon legumes and grains (18) . Their content of the major minerals, 
calcium, phosphorus and iron, compares favorably with accepted good 
sources of these elements. 
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Biological tests of the availability of these minerals indicates, how- 
ever, that they are not utilized as efficiently as the minerals of cow’s 
milk. This is especially true in the case of phosphorus which is present 
chiefly in poorly available phytin (19) . 


The calcium of soybeans also is incompletely available as indicated 
by animal growth studies. It is believed that the binding of soybean 
calcium by the phytin may render the former unavailable. 


The soybean is outstanding in its contribution of iron. This min- 
eral is present in relatively large amounts—few natural foods exceed- 
ing the soybean in iron content—and, furthermore, the iron of soy- 
beans is well utilized. Based on hemoglobin measurements in animal 
experiments where various supplements were added to iron-free diets, 
it has been concluded that soybean iron is utilized almost as well as 
inorganic iron (20). Sherman, Elvehjem and Hart (20a) list the 
following values for the availability of iron in typical foods: 


Food Availability 
BE TED ccccccccceccsceecesesooccoce 66% 
Pork heart muscle .......ccccccccceces 86% 
BE EEE gccedcccccecesesoscossooooses 80% 
Beef heart muscle ......cccccecsecees 10% 
Beef skeletal muscle ...........esee0- 50% 
GED ccccccceccocecccccceocoececoece 25% 
Toasted SOYDEANS ......ccccccsecccees 60% 
Nontoasted sOybDeaMs ......ceceecceees 80% 
BE cncccccccsccecccesccesoesceses 20% 
DEE +466 66660000666060RER600R0nedN 27% 


Vitamins: Chemical and biological assays of various soybean prod- 
ucts indicate that they are a fairly good source of many of the vitamins, 
particularly those of the B complex. Soybeans contain more niacin 
than most other vegetables and cereals. ‘Their thiamin content not 
only excels that of most other vegetables, but closely approximates 
that of pork—an outstanding source. The vitamin values of soybeans 
compare favorably with wheat and with meats except that riboflavin 
and niacin are lower than in meat. 


The choline content of soybeans is noteworthy; 25 grams of soy- 
bean meal per 100 grams of feed providing sufficient choline to pre- 
vent perosis in turkeys on a low-choline diet (21) . Pyridoxine, biotin 
and pantothenic acid are also present in small amounts. 


Vitamin A in the form of beta-carotene constitutes about 85 per 
cent of the total pigment of soybeans. Green beans contain more 
carotene than do mature, dried beans. Nevertheless, this amount is 
quite low, so that the soybean can not be considered a good source of the 
vitamin. Other fat-soluble vitamins present in fair amount in soy- 
beans include vitamin E and the antihemorrhagic vitamin K. 
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Soybeans, either in the green or dried state, are not a notabk 
source of ascorbic acid. Soybean sprouts, on the other hand, are a ven 
good source of vitamin C. The United States Department of Agr 
culture and several of the State Experiment Stations have issue 
leaflets on the sprouting of soybeans at home and include recipes iy 
which sprouts are used to create appetizing and nutritious dishes. 


Following is a brief summary of analyses for seven vitamins in 
various varieties of edible soybeans (23) . 


TABLE 3 

VITAMINS IN EDIBLE VARIETIES OF SOYBEANS. DATA FOR B VITAMINS ARE GIVEN Aj 
MICROGRAMS PER GRAM OF DRY MATTER. ASCORBIC ACID IS EXPRESSED 

AS MILLIGRAMS PER GRAM OF GREEN RAW BEANS (23). 















Ascorbic 
Waste Thiamine Riboflavin Pyridoxine Biotin Niacin Pantothen Acid 
v G* Mt G M G M G M G M G M G 
& cevess 56 9.6 41 23 29 63 0.66 0.63 46 20 11 iil 0.2% 
im escses 66 8.4 35 2.4 33 62 0.42 0.62 44 23 12 12 0.21 
i -sneows 76 8.5 36 2.1 42 74 052 0.69 26 19 ll 14 oa 
 oscews 66 95 30 23 32 6.86 054 0.51 37 620 12 il 0.18 
im sesesé 5.6 9.0 31 2.1 35 5.4 0.66 0.72 40 19 12 12 0.19 
” seen 62 9.2 45 24 39 63 0.43 0.49 48 20 13 +12 0.23 
Means 
for six 
varieties 64 9.0 35 2.3 35 6.4 0.54 0.61 40 20 12 12 0.21 





*G = Green or immature. 
tM = Mature. 


Soybeans in Animal Nutrition: 


Chickens—Chickens require food high in protein. A diet contain. 
ing 20 per cent protein during the period of rapid growth and 1; 


per cent protein during maturity to provide good maintenance andj 


egg production has been suggested (24). This protein must be of 
high nutritive value, providing all of the essential amino acids. In 
general, these are the same as those for the rat with the addition ol 
glycine and of larger amounts of arginine for proper feathering. 


Experimental growth studies indicate that raw soybeans are in 
adequate for meeting the amino acid requirements of chicks. Heated 
soybean is adequate in all the amino acids except for a slight deficiency 


in methionine (25). Numerous investigators have established the# 


high nutritive value of heated soy protein for chicks, both alone and 
in combination with other protein supplements such as fish meal, 
dried milk, and meat scraps. In actual practice, soybean meal is always 
heat-treated because it is a by-product obtained through a special oil 
extraction process involving the use of heat. Soy protein in combina 
tion with cereal proteins does not provide an adequate protein ration 
unless animal or fish proteins are added. 
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Cattle: One of the phenomena of ruminant nutrition recently 
elucidated (26) is the ability of cattle to convert nonprotein nitrogen 
into protein in the rumen. This explains the recent discovery that 
small amounts of urea may be effectively incorporated in cattle feeds 
as a partial substitute for proteins. For this reason also, plant proteins 
are equally as well utilized as animal proteins by cattle. Although it 
has been definitely established that soy products are an excellent 
source of protein for cattle, inferior proteins can, if necessary, be 
substituted and utilized with maximum efficiency by ruminants (8) . 


Swine: Feeding experiments with typical proteins indicate the re- 
quirements of the pig usually approximate those of the laboratory 
rat. As may be expected, raw soybeans provide a very low quality 
protein. Further, the presence of a relatively large amount of highly 
unsaturated fat in these beans causes the production of undesirable 
soft pork. ‘Ihe use of a properly heat-treated and extracted soybean 
oil meal, on the other hand, provides a good source of protein which 
compares favorably with that of tankage, and which produces pork 
fat of equivalent hardness (27, 28, 29). 


Soybeans in Human Nutrition: 


Scientific studies have indicated a similarity in the adequacy of 
different proteins for experimental animals and for man. It has been 
assumed, on this basis, that the nutritive value of soybean protein 
occupies the same relative position for man as it does for the rat. 


A large number of studies of the adequacy of soybean “milk” in 


. infant nutrition have been carried out both in the United States and 


in China. The product is obtained by pressing the beans to yield a 
milky fluid which is then filtered and used as a beverage. General 
results indicated that soybean “milk” could be substituted for human 
or cow’s milk, when necessary, but that growth was temporarily re- 
tarded (8) . The retardation was of minor nature and was overcome 
when commercially processed soybean flour was used. About eight 
years ago, an emulsified concentrate using commercially processed 
soybean flour as a base and including other ingredients (soybean oil, 
dextrose, sucrose, minerals) was developed in this country for use by 
infants or adults allergic to cow’s milk. ‘The protein, fat, carbohydrate 
and mineral percentages of this special product closely approximate 
those of milk, but are derived in the main from hypoallergenic vege- 
table sources. Clinical studies with infants indicate that, except for 
vitamin A and riboflavin contents, this special soybean milk possesses 
nutritive values and growth-promoting properties closely comparable 
to those of cow’s milk (29a) . 
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The major significance of soybean products in the human diet ifigh¢ 
the contribution of protein. Nitrogen balance experiments have beegienc 
conducted with children (30, 31, 32) and adults (33, 34, 35) to des ev 
termine whether heated soybean protein is as adequate for man as j 
is for experimental animals. In the case of children a slightly decre 
digestibility and retention were observed for soybean protein as co 
pared with cow’s milk protein. Adults utilized soybean protein we 
but somewhat less efficiently than that of meat. 






















tive value is intermediate among the common food proteins. 


Supplementation Studies: In the common diet protein is simul 
taneously derived from several food sources. Since no two protei 
have exactly the same amino acid content, supplementation will ocpici 
cur, so that an amino acid deficiency of one protein may be overcom 
by the presence of this amino acid in another protein. 









Many studies have been made in which two or more protei 
sources are combined in a diet and fed to experimental animals. In 
this way valuable data on supplementation values of several proteins, 
ingested simultaneously, can be obtained. Man, however, divides his),,,, 
food into separate meals ingested many hours apart. ‘Thus, cereal). p: 
protein may be eaten for breakfast and soybean protein, not until: 





















many hours apart, will still supplement each other. For this reason, }. 
perhaps the most practical studies are those involving the determina- 
tion of supplementation values of soybean protein incorporated into 
other products, notably wheat flour. 


the supplementation of patent flour with peanut, cottonseed and soy- };., 
bean flours. The three test flours were mixed with patent flour at |, ; 
levels of 5, 10 and 15% and fed to animals. Good supplementation |" 
was obtained with all three proteins, with soybean flour the best. —_ fj, 


Hove and Harrell in similar experiments, measured the protein |an 
efficiency of patent wheat flour and whole wheat flour when mixed }!* 
with varying proportions of (a) dried skim milk, (b) defatted wheat 
germ, (c) corn oil meal and (d) soybean oil meal. Good supplemen- j= 
tation was found with a mixture of dried milk and patent flour. Soy- 
bean meal gave best supplementation with whole wheat flour. Further, 
the protein efficiencies for soybean meal-whole wheat flour mixes were 
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diet figher than for either component alone. ‘The increase in protein effi- 


From the tests with soybean-cereal mixtures, a marked supple- 
entation between the two is indicated, emphasizing the nutritive 
d economic value of combining soybean flour in the diet with such 
products as bread, cake and pancake flour, dried soup mixes, 









atability, superior processing to achieve maximum nutritive values 
d new means for incorporating this valuable food in the diet. 
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USING SOY PRODUCTS-—Soy flour 
nd grits are still relatively new so that 
many ways of using them effectively 
must yet be tested. Ten basic practices 
have been devised by the U. S. Bureau 
of Human Nutrition and Home Eco- 
Momics which are designed to facilitate 
Chinegproper use of these products by the 
omemaker. These are as follows: 


ility Wi », Make soy an ingredient in familiar 
recipes; it is a good mixer. 
2. Recognize that soy, like many other 





value 






ion @ 
Mal Re 





id Soa 





20, 44 


labam foods, has a flavor of its own. The 
more you use it, the more you'll 
, like it. 
rt. Ag 


3. Use relatively small amounts. ‘This 
way, soy changes the familiar food 


“7 less and may be more acceptable 
ons ¢ than when used in large quantities. 

mm C: Combine with foods of similar tex- 
: ‘ ture, for example — soy grits with 


cereals, ground meat, bread crumbs; 
soy flour in soups, sauces, creamy 
puddings, quick breads. In some 
1 ch recipes, either flour or grits will do. 


. Have same high standards for food 
mixed with soy as for other foods. 


Batter containing soy may appear 
stiffer than usual. This is not so no- 


infantile 6, 


om ticeable in the finished product. 
You may need more liquid but add 
ns of with caution. 


7. Add soy to give richness to bland 
foods — white sauce, soups, corn- 
starch puddings. 

8. Give soy mixtures the taste test. Be 
generous with salt, onion, other 
seasonings. 

g. Enjoy the rich brown crust soy gives 
to such foods as breads and potato 
cakes. 


10. From first to last, when considering 
cost, remember that soy may be re- 
placing expensive protein rather 

than less expensive grain or cereal 

foods.—J. Home Eco. 36, 286 (1944) . 


read 
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BORDEN’S REVIEW of NUTRITION RESEARCH 


NEWS DIGEST 





CIVILIAN DIETS: Recent govern- 
ment statistics reporting on the all-over 
nutritive value of the per capita food 
supply in the United States indicate 
that this value has improved steadily 
during the last 25 years. Analysis of the 
average diet based on statistics of pro- 
duction, stocks on hand, exports and 
imports shows that amounts of calcium, 
vitamin A, ascorbic acid and riboflavin 
have increased slowly since 1920. In- 
creased production and consumption of 
milk, citrus fruits and tomatoes, and 
green and yellow vegetables are largely 
responsible for this improvement. The 
enrichment of flour and bread in 1942 
and 1943 materially increased the quan- 
tities of iron, thiamin, niacin, and (toa 
lesser extent) riboflavin above those 
previously available in these foods. Na- 
tional Food Situation, U.S.D.A. pp. 12- 


23, Feb. (1944). 


PECTINATES IN FROZEN FRUIT 
—The use of pectinates in the prepara- 
tion of frozen fruit packs has been found 
to materially reduce the amount of juice 
draining from the fruit on thawing and 
to improve both appearance and flavor 
of the fruit. Experimental frozen packs 
of strawberries, red cherries, raspberries 
and peaches were prepared by mixing 
with sugar and pectinates in varying pro- 
portions. The preparations were held in 
a freezer at approximately o° F. and 
samples were examined within four days 
after freezing as well as after prolonged 
storage periods of 4 to 6 months. After 
thawing, the fruits were examined for 
amount of juice which drained off, color, 
gel formation and general appearance. 
Most of the samples with pectinate add- 
ed retained more juice after thawing 
and draining, and had better appearance 
and more natural color. An additional 
advantage of pectinates thus incorpora- 
ted is the fact that direct preparation of 
jellied products for desserts and other 
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purposes is made possible. Food Indus- 
tries 16, 100 (1944). 


RAW VEGETABLES-—Since cooking 
vegetables in most cases reduces the food 
value of vegetables somewhat, extension 
of the custom of eating suitable vege- 
tables raw is recommended. Raw 
vegetables such as tomatoes provide gen- 
erous amounts of iron, and of vitamins 
A, C and B complex. Lettuce and dark- 
colored salad greens like endive, escarole, 
watercress and parsley provide liberal 
quantities of vitamins A and C when 
generous servings are eaten. It is recom- 
mended that vegetables, such as cabbage, 
be served in wedges and eaten like celery 
and carrot sticks to minimize the loss 
of vitamin C which is fairly significant 
when the vegetable is served chopped or 
shredded. Modern Hosp. 62, 97 (1944) . 


SELF-HEATING SOUP —Designed to 
provide soldiers in the field with steam- 
ing hot soup in about five minutes, a 
recently-developed can has a self-con- 
tained heating unit. To heat the soup, 
two holes are punched in the lid before 
lighting a fuse which is located under 
the metal cap of the can. The fuse ig- 
nites a chemically treated fiber con- 
tained in a small metal tube in the 
center of the can. The ignited fiber 
heats the surrounding soup which is 
then poured, piping hot, from the holes 
punctured.—Food Ind. 16, 96 (1944) . 


PROTEIN REQUIREMENTS — The 
protein requirement of man cannot in 
the present state of knowledge be quan- 
titatively stated in terms of amino acids. 
Calorie intake from carbohydrate and 
fat spares protein, and in the presence 
of sufficient calories from non-protein 
sources, the amount of protein in the 
diet of an active adult may be safely re- 
duced to 50 grams per day, of which as 
little as 5 grams may be in the form of 
animal protein. The protein require- 











































ment is not increased in exercise, 
physical fitness and efficiency are not; 
paired or improved on low protein d OPE! 
adequate in other nutrients. Substiy 
ing protein for some of the carbohydr 
in the common American breakfast is 
feasible way to prevent mid-momi 
symptoms of fatigue. High protein di 
are not harmful to the normal adulta 
are of definite therapeutic value in ma 
diseases and particularly in conval 
cence. Certain less common prot 
foods exist which are of high nutrition 
value, and which could be used wi 
considerable value in post-war feedi 
operations. Protein foods are excelle 
sources of nutrients other than protet 
and the protein of a diet cannot ber 
duced unless at the same time provisi 
is made for the other essential fact 
contributed by protein foods. Am. Jc 


Pub. Health 33, 1444 (1943) - 


NUTRITION IN AVIATION-I 
viding an optimal diet is one of the i 
portant problems in maintaining t 
physical fitness of the aviator. The di 
recommended for aviators is a high pr 
tein, moderate carbohydrate, and mot 
erately low fat combination with a dail 
caloric value of 40 to 50 calories pe 
kilogram of body weight. A large int 
of iron to take care of extra demand ft 
hemoglobin, and calcium for mus¢ 
tone and fatigue and an adequattt 
amount of sodium chloride to replenis 
loss through excessive perspiration i 
hot weather flying is indicated. Vitamit 
A should exceed 10,000 Internation: 
Units daily because of its relation t 
dark adaptation. Because of the de 
mands on the nervous system and on 
carbohydrate, its fuel, the B-complex 
recommendations for the daily diet are: 
thiamin, 5 mg; riboflavin, 3 mg; and nia 
cin, 50 mg. Adequate ascorbic acid nu 
trition (approximately 100 mg. daily) 
is merely one precaution to prevent rup 
ture of capillary walls. War Med. 3,1 


(1943) - 






































